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Overview
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• Importance 
• feedbacks on land use, carbon, and 

temperature 
• mitigation vs adaptation 

• Where are we? 
• Global modeling and sectoral assessment 

• Where do we want to go? 
• Regional land management examples



Human-Earth feedbacks affect land use, carbon, and temperature
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Calvin et al., 2019
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Human-Earth feedbacks affect land carbon feedbacks 
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Changes in land C and crop area (2070-2089)

Jones et al., 2018
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There are tradeoffs between mitigation and adaptation

Simmonds et al., 2021
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Limited land management differs among IAMs and ESMs
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Pongratz et al., 2018

Basic land management is increasing 
in implementation

Carbon management is limited (and is only in IAMs)

Forster et al., 2018
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Limited land management differs among IAMs and ESMs
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Di Vittorio et al., 2014

But existing processes are not yet 
consistent across human-Earth modeling

Carbon management is limited (and is only in IAMs)

Forster et al., 2018
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Non-CO2 sources contribute roughly half of total land emissions
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Shukla et al., 2019

Most of these are area-based activities 
that can be included in global models

System management

Nutrient management

Enteric fermentation



Sectoral studies are used for land-based mitigation estimates
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Griscom et al., 2017

Note that economic potential is often 
much less than technical potential

Shukla et al., 2019
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Benefit patterns are similar across scales
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Graves et al., 2020 Cameron et al., 2017
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Oregon
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Di Vittorio et al., 2021

CALAND generates integrated estimates of the carbon 
consequences of land management in California

2010 land types

Region-ownership



Carbon GHG effects of CALAND individual practices
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Di Vittorio et al., 2021

Negative is land uptake
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Di Vittorio et al., 2021

Integrated estimates give significantly different 
emissions results to summed estimates

Integrated

Summed



14
Needs and Opportunities

• How do we prioritize implementation? 
• Mitigation, adaption, and feedbacks 
• High-benefit-small-area vs Low-benefit-large-area 

• Consistent representation of land across models is 
critical, particularly for feedbacks 

• Explicit characterization of bioenergy feedstock 

• More detailed forest management 
• harvest, thinning, fire, residue disposition 

• Improve rice and wetland characterization 

• Alternative agricultural practices 
• compost, residue disposition, biochar, rice, grazing 

• Need a paradigm shift away from separate land use and 
land cover to an integrated land surface! 
• Policy- vs economic- vs socio-cultural- drivers


